PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 06-1 20022 

(43)Date of publication of application : 28.04.1 994 



(51)Int.CI. H01F 1/34 

C01G 49/00 
C04B 35/38 



(21 Application number : 04-268501 (71 Applicant : MATSUSHITA ELECTRIC 

IND CO LTD 

(22)Date of filing : 07.10.1992 (72)Inventor : MATSUTANI SHINYA 

INOUE OSAMU 
KUGIMIYA KOICHI 
ISHII OSAMU 
AO NO YASUYUKI 



(54) OXIDE MAGNETIC MATERIAL 

(5 7) Abstract: 

PURPOSE: To obtain a magnetic material having a low composite loss in a high 
frequency zone and also having the temperature at which magnetic loss becomes 
minimum, is higher than the specific value. 

CONSTITUTION: This oxide magnetic material is the sintered body containing at 
least the main composition of Fe203 of 61 to 67mol%, MnO of 3 to 36mol%, ZnO of 
30mol% or less and the auxiliary composition of CaO of 0.05 to 0.5wt.%, Si02 of 
0.005 to 0.2wt.%, and MxOz of 0.01 to 0.5wt.% (provided that MxOz contains at 
least a kind selected from Zr02, Hf02, Ta205, Cr203, Mo03, A203, Ga203, 
In203, Ge02, Sn02, Sb203 and Bi203). 
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T» [*CP^3i7Dl^_h36mo1%&tT, ZnO&30mol3fi(ilT^* 
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inmm i ] ^w&t vx 

6 lmo 1 %£Fe t Oi^6 7mo 1% 
3 mo I %gMnO S 3 6 mo 1 % 
ZnO ^3 Omo 1 96 

stm&£ i>x 

0. 05ii%^CaO^0, 511% 
0. 00511%^SiO^0, 211% 

6 lmo 1 S6£Fez0 8 ^6 7mo 1 » 
3mol%SMnO S3 6molS6 
ZnO ^30mol96 

o. O5it%^cao^o. 5mm% 

0. 0 0 5St%^SiO^0. 2*fi% 
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(fit/, 5W©M,0,fcS. ZrO,, HfO,. Ta 
2 0 >v Cr.O,, Mo0 3 . WO Sl Al,Oi, Ga 
,0 3< 111,03, GeO,, SnOi, Sb 2 0 3 . Bi, 

©IMfcWBtt*«W. 
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[0002] 

[0003] W^tiS8a*^WKJBfll3iT.4»ttfl*f« 

ww**. &r$0#$ik. &mffi%m& ■ meat h 

ffi£#:©/I3£^<^£C<htcj;oT##$:h.£ 
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p - ;wr«c^ » fc *> © fe 6 » s *s, t«c urn 

«>, i o o kHz mmomimmms vL&mm^m 
[0004] * =? -f vmm\%. mmwM&mt 

3i^fflue.n-Cl»-5>Mn Z n^©fe©-Cl Q • c 

io a o ■?> s i o, mvmmm^m** & c £ fc & <o % 

t>ofc5pj.^jf-o. c<Dtc#>. 1 0 0 kHzJtLL 
[0 00 5] 

20 [^HBs&sp&LJ^iTSiBiS] L-JtCJ^. C©J: 
h3M*W£^ 5 0 0 kHz^±(C 

[0006] Sfc, m«*©s^m^sa«5fi-ciE 
30 6 0-80 'Oft a© iSg-C, i ft; 4 J: 5 

[0007] i c**^fi»a«*fttmjw«6v»± 
^^jHSfjwafflf* jsk *> -7 xmmjkzm c l < , 

Stc^a^ A * tr » i t» 9 n«L^i*** o fc. ffiot, 

[0008] wiase*K*fj©^jS*ji?^-r * 

[0 00 9] 
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^93©fMbiWKttfl*W«, £.m&t l/t, Fe 
,0,^6 1 mo 1%«±6 7mo 1 %JWT, MnO*3 
m o 1 %iU±3 6 m o 1 %J^T> ZnO^30mo 1% 
JWTS-Wb. #^liJf&a-£U-CCaO£0. 0 5ti% 
J£Lh0. 5nS%&rfis£U l S iOz&Q. 0 0 5** 

so %&i_to. 2mm%UT*'j>K < tb-sm-ir&mmwx' 
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[0010] 

Html MnZnS7x5^©i« 
[0011] aifiSE53>©Stl«, JJBM nZn|7x7>f 

[0012] ctihowm-mt, —wm<D&<DM$mix\ 

[0013] 

^fiSib-CF ejO^e lmo l%Ji(Jh6 7mo 1% 
J£(T\ MnO£3mo l%£lt3 6mo 1 %£TF, Zn 
O43 0mol%aTtfU WJMtLTCaO 
40. 05SM%J&UhO. 5Sl%t<T*J<fcc;s i O, 
40. 0 0 5if%fil±0. 2MtXfirF*£Wi"*1* 

[0 0 14] -*fc7*9-f h©»«W*tt©9%v ttfD 

ssm*^ • y-sK ■ wfiM^ftt, *©£ 
ffljjSK^ff 0, sw* • sisemw^ * • 

Krffi!B*ttM nZn7x5-f|-i LTtt, t^fflSSmfg 

iBKidti-Clk* ( rt^:b±ciettjfc?ftfcj H34t5 
f P 1 9 1 ) „ 

[0015] mmamxs*. z n 01*5*^^ 
<, Fe,o.a##ir»a£jiarr^. z 

TUS. COfcJ&ISi^MnZn?*?^ h©£fflt££ 
LT«v Fe,O s *53~54mo ZnO% 

9~i 2 mo i xsja^-rafccDSMBaisn-ct** 

( riUi» t-ci-i' • -fe-5 Si'Xj 1 98 5^^P4 
4) . 3IBKCBi»S*l'C».»*®lBlfe7*^^ Ufa, Hi 

[0 0 16] — 1j> MnZnl7*7^ K0SSM®*ffi 
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WflS&SnTUfc. -r&fofe. MnZnS7a5^ F© 

a»©saaYfc=&S'j^-rsi, ^K2o<7>fe*:*«si 
ti£ D 1 y— ?&Sii:T©fe*c"e. *^>v> 

3&*(C <fc £ -f v 1; - fcf- >? t Pf A. fife© 1 -3{JSg 

jfi6&Tr©ffi*rc. •feAr>3fy-tf-^£Pf4t 0 c©-fe* 
>#y- tf- ^©gg-c. fl^»&as4feNc&« 

10 ■5K 1 = 0©fiSK— grf-S,, K 1 t3aK±ff«:*tLT-# 
BB(CJB8nr*«*. F e^ttjEOK^JS-ofc*. Fe H 
©M*5ffj!)D-r-S £ (tto^Fe.Oj «**iWirr 5 i ) 

r, ^Hfi&©Fe ! o,a*s^t»i^*t*a^{g<& 

[0017] L*L*W««W*. l5j-©P»n^f*©7C 

±, 6 7 m o 1 %J£TF£#SK F e t O, jSiM&iffifiEK: 
^©mJD^mt^CiJCJ;?). KMli^ffi 
/hiSfitfs 6 0 "CJ^i-C. *>-^> 1 0 0 kHz -SfcMH 2 "C 

fc. 

[0018] f£*. F e, 0,**#HIHCjMS|&^BJdEKts 

w#^©*ii*fM:«fcs i . Fe ! o i m¥i%wmi3:3c®m 

§ -»*i(^«^©a*f If«ffl3fi 3 -tf £ c <t #s-c s* .5 e £ a* 

iC^^a©CaOfe4:?>'S i O, *»ttr*-* Cifc J: 

[0019] ^fc. *#l^©^t!gJiSffi*l!f!W*S, ^tt 
fiSil/TF e,0 3 *6 lmo 1 %«±6 7mo \ 
T. Mn043mo l%ti±36mo 1 %£(T, ZnO 
430mo lS^OT^WU. 36»o«WS»i ItC a04 
40 0 . 0 5aS%JW±0. 5tt%£TF4iJ:0'S i 0,4 
0. 0 0 511%6i±0. 2«S%OT ; fc^f$* 1 § 
^0,1:0. OlSM^JWiO. 5MS%JWT (ffl 

M.OJJZrOi, HfO„ TaiO,, Cr^j, 
Mo0 3 , W0 3 . Al 2 O a . Ga,0 3 , I n 2 0 3 , Ge 
O,, SnO:, Sb t 0 3 . B i , 0 3 J; K>3&i£1ntcd>tj; < 

[0 020] C©M X 0,il-C2 «fe(±©^P®ft^ 
50 Ca0fc,t0!SiO 1 i^Mt4iiJi(±© 
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£ffiT3i*&C£#iT?££ D mc. M x O e £, Lts Zr 
ill, fiiKfclfc&PWfc, jBS#0?^>m»t 
WJW*, WittfTiO,, CoO, NiO. V 2 O s , N 

[0 02 1 ] L/*l/ft36*6, CaO, Si CUfcAOTM, 

[0022} «»ffl*ffi/j>saa«s *£ni®*aM;s ,, fee2& 

KftSilK^ aM-CK 1 <0iftSfc» W 
J'*?' Vtx^SSlsSSl6S4M— CK.0hta:3.Phvs.5o 30 

c.Dapan 18,684(1963))) , F e * O a SaMIU5fi£4rir> 
T fc«/hffl^SSC4 4 0 — 6 0 0 C«±tC$WpItg^C* 

i!>Si*4C 5 cntC3kfcMW3ftfc3.# 

[0024] L*>l/ft#&^#^*WtC«fc*£, C 

m^ozmmtmz b^fj ->xa^ifjjo^ -e s c t oc & 

<i%— tC#tm2&&£±tC£Qs ft 

5 ttBLbKT * C i «c «fc 9 , § 
[002 5] ^(DitL, ffii^i*Mn Zn?*^Mt 
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fl»H£l> i % «SSE©J&anSCc«B«CDiKlf*atf » < ft 
9, WKFe,Oj**^<t5ftlBfltrB* »«R:#ffl» 
IW*1f*>ft»nK^©»tt*»6tlK< < ft5ig<£ 

flBKlffift*». iISfcffila¥# 200-2kQ-cm?l 
sHftffiifi* < 1 MH z ) 36* 2 0 Q • c milKl^ 

SfSi*»JfiB#ffi<ft&. fifioT, YJUtHttSBl 
[0 02 6] $»MnZn|7x7^ h ?M 

®BiiB»3&sMH z Wdr « oti, 6 0 -CKioaBtaM 

9 7>^MWRa»>l 0 0kHz-5MHz©^»*> 

[0 0 2 7] KT, MxO.iLr— aS©fcO*ffil=>fci» 

te»lD**fl9l»te»*K:t, HK<D*tt*ftH»©»* 
#fg#>£ft;tec 

[0 02 8 ] tfmiRHKMSKGQ. 5%<D 

a-Fe 2 0 3 , MnCC ZnOOM^fflt,^. 
Cti6©^*^ (SI) mmtbtte*), ^itSS3&S3 
0 0 g:£ft&£MC^ft^nfffiU stK-^SJVCCTS 

^8 5 0 fl Cr2fffft1^M*r^L//cf^ CaO^O. 
111%, SiO^O, 0 2SM%ift^>J:5tc. C 
aCO^SiO^ttL, lK^s;Hcri0B| 

[0 0 2 9] cn&C0fi«BB*«C#y fcf^jVT^^-^ 
©5«»K*ifflR* 1 OSM^JDQ^. 3 0 

[0030] *^fefr», mtfmm* 1 2 0 o & ciu, 

6g/cm 3 ?M^*C, 4. 5—4. 7 gr/c m 3 (Z)46Hft 

[0 03 1 ] s»tt©WJEtt. t#6ti^Sf*J: l 3^fS2 
0 mm, fiSHmm, IV S 3 mmO U 
QfflO, 1MHz • SOmTCCte^iSSi^, 20 
'C-120 °C<Dffl^2 0*C#^TiJSL/)to ffi^tt* 
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mm^ft^ wmo . 2 6 mm 4>oymmmz±mtct> * [0032] 



No 




t faolft) 


S^^J«ffiC°C)/^i^fSCkW/tii a ) 


ttlttW 


FeaOs 


ZnO 


MnO 


1 


6 0 


4 


3 6 


6 0/1 0 2 0 




2 


6 0 


1 5 


2 5 


4 0/ 8 0 0 


BSftW 


3 


6 0 


3 0 


1 0 


8 0/ 9 2 0 


tbi&fff] 


4 


6 1 


0 


3 9 


4 0/1 1 0 0 




5 


6 1 


3 


3 6 


6 0/ 6 5 0 




6 


8 1 


1 5 


2 4 


6 0/ 5 4 0 




7 


6 1 


3 0 


9 


1 0 0/ 6 7 0 




8 


6 1 


3 1 


8 


1 0 0/ 8 8 0 




9 


6 2 


1 0 


2 8 


6 0/ 2 5 0 




1 0 


6 2 


2 0 


1 8 


8 0/ 2 2 0 




1 I 


0 4 


0 


3 6 


6 0/ 6 8 0 




1 0 
1 2 


6 4 


8 


2 8 


6 0/ 4 5 0 




1 3 


6 4 


1 5 


2 1 


8 0/ 15 0 




1 A 


0 4 


2 2 


1 4 


1 0 0/ 4 2 0 




1 5 


6 6 


1 0 


2 4 


8 0/ 2 5 0 




1 6 


6 6 


2 0 


1 4 


10 0/ 2 7 0 


swot 


1 7 


6 7 


0 


3 3 


8 0/ 6 9 0 




1 8 


6 7 


1 5 


1 8 


10 0/ 5 2 0 




1 9 


6 7 


3 0 


3 


12 0/ 6 7 0 




2 0 


6 7 


3 1 


2 


12 0/ 8 2 0 


imm 


2 I 


6 8 


0 


3 2 


8 0/ 90 0 


nxm 


2 2 


6 8 


1 5 


1 7 


10 0/ 87 0 


mm 


2 3 


6 8 


3 0 


2 


12 0/ 9 4 0 
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[0 03 3 ] (SI) ®tt»J:Dfl36*aJ:5K % ±ft 
^cD^S^co^T, Fe,0,#6 lmo l%J5Ui67m 

0 lKJBTF. MnO*S3mo 1 %H±3 6mo 1 %&L 
T» ZnO^Omo 1 %eUi3 Omo l%mT<Z>4BHrt 
-C, 6 0 fl Ci^±tcfM^/JvJ«jg^f#^, WI^7 0 

6 2 m o 1 %JSUt6 6 m o 1 %felT\ Z n Oifi 1 0 m o 

1 %&±2 O m o 1 %&LT<Dffimfo^ W&Z3 OOk 
W/m'gSHT t ft ^ ?c a 



[0 0 3 4] (H««2) IS»«liRI«©3MST, 
(«2) ©firttfciaO. CaOOT. I UK, Si 
O 2 *S0. 0 211%, TazO^O. lM%i&4 
CaCO a iS i Oi^TazOsSrasanU. HJfi 

40 [0035] 
[*2] 
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mi 

No 


mm 


b (molSS) 






FezOs 


ZnO 


MnO 


1 


6 0 


4 


3 6 


6 0/8 5 0 


jurwi 


2 


6 0 


1 5 


2 5 


4 0/6 3 0 


mm 


3 


e o 


3 0 


1 0 


8 0/7 2 0 


mm 


4 


6 1 


0 


3 9 


4 0/9 8 0 




5 


6 1 


3 


3 6 


6 0/5 8 0 


mum 


6 


6 1 


1 5 


2 4 


6 0/4 5 0 


mm 


7 


6 1 


3 0 


9 


1 0 0/5 9 0 


mm 


8 


e l 


3 1 


8 


1 0 0/7 1 0 




9 


e 2 


1 0 


2 8 


6 0/1 8 0 


mm 


1 0 


6 2 


2 0 


1 8 


8 0/1 5 0 


mm 


1 1 


6 4 


0 


3 6 


6 0/5 7 0 


mm 


1 2 


6 4 


8 


2 8 


6 0/2 5 0 


mm 


1 3 


6 4 


1 5 


2 1 


8 0/ 9 0 


mm 


1 4 


6 4 


2 2 


1 4 


8 0/2 2 0 


mmi 


1 5 


6 8 


I 0 


2 4 


8 0/2 0 0 


mzm 


1 6 


6 6 


2 0 


1 4 


1 0 0/1 7 0 


mm 


1 7 


6 7 


0 


3 3 


8 0/5 9 0 


mzm 


1 8 


6 7 


1 5 


1 8 


1 0 0/4 6 0 


mm 


i 9 


9 7 


3 0 


3 


1 2 0/5 6 0 


mm 


2 0 


6 7 


3 1 


2 


1 2 0/7 2 0 


tarn 


2 1 


6 8 


0 


3 2 


8 0/8 2 0 




2 2 


6 8 


1 5 


1 7 


1 0 0/7 3 0 


mm 


2 3 


6 8 


3 0 


2 


1 2 0/8 4 0 


mm 



[0 03 6] <«2) ©«*J:Di»&*ttJ:5K, 
Ml iEISlcF e 2 0 3 ffie 1 mo lSXSJBLbB 7m o 1 % 
fe(T, MnO#3mo \%&Lt3 6m o 1 %JWT, Zn 
O*S0mo l%«_L3 0mo 1 %JWT©*5fflfl'C> 6 0 

m 3 «T±«^ife^*-?fc. 3 6«c, Fe,0,*B2m 
o 1 %&L±B 6 m o 1 %KTs Z n Oifi 1 0 m o 1 %&L 
±2 Om o 1 KetT©«Hrt^ «*»2 0 0 kW/m 3 
SffifiiT, *<S*C 9 0kW/m 3 i i % o fc. C 

S i O a J£l*1-fc:S6K:Ta ? O s «:jKai0fc <*2) *C 
tt h £HAK«> J:&3V. SttaJH***! 1 0 0 kW/m 3 l 

{J, ift74 /xm^*ofco *Cir, No, 5, 7, 11, 
17, 1 9©WWC"WT % ffiWffi<0Ta5£JRcWN& 

S IMS (2*^*>««d3*r*S«) *fl!^T»J£ 
Lit* *3\ »«WH*3/iniS(cKor, RH8*f*fc: 

o^t«+jS5Wt l/fci C 6, T a jfifi^WCiaK: J: 



30 m£LTT, T*»fl?iaTa«K*3|W)6C44U MWffi 
* 6 COT a 7vm<D%££ -%\5\<b?Ki 7 y A )V^mMVfc 0 

ft^fcteTrtfiBOTaiaffiitbebr^Si, ^fh© 

[0 03 8] (3s*&«3 ) ss&sw i iraa©*j*r, tf 

40 flttbsWF e 2 0 3 = 6 5mo 1 % s MnO^ 1 7mo 1 

ZnO = 1 8 mo 1 -&f«*W3 OOg 

0 0TW2B*IB^*^(^Ufc«* CaOiSiO, 

(3|3) ©Mi*5<t5CC, CaC0 3 iS i 0 2 £g* 
JHIU BftsK-^SJUcri Oh, SSaB-^a^UTft 

[0 039] Clti6©*6BF#«:oC»r. SMU <fcH# 
50 ^ * im^ff (1MHz, 5 0mT) raStHifctfDiaE'R 



(7) 



B- 1 20 02 2 



H 



12 



OCaOiS iO ? tm^fc, 8 0 fl Crffi/NS>£^ [0 04 0] 

bfc. ^J^^«*kW/m a ©#ttr (*3 ) K^* [«3 ] 





0 


0.003 


a 005 


0.01 


0.1 


a 2 


0.3 


CaO^filfi 


0 


1610 


1370 


1190 


990 


850 


770 


700 




0.03 


1390 


970 


610 


460 


580 


690 


620 


CwtX) 


0.05 


1280 


650 


310 


240 


270 


340 


540 




0.1 


1110 


460 


220 


180 


260 


2B0 


410 




0.2 


1140 


490 


280 


220 


250 


320 


520 




0.5 


1180 


520 


320 


240 


270 


350 


670 




0,6 


1220 


600 


550 


530 


550 


610 


820 



[0 04 1 3 (*3> £9|?&4»%J:9K:, CaOSfc 38 K, Z r O,, C aCO.fcJrtfS i O a «ttttIU SUfe 



its i o l <oflMat^rttWB8Et»jfeT***J, 

rSCaO^O. 511%, 0. 005^SiO^0. 
2Sm%©laHF'9fc&££t«:, fiB&at&tfS 0 0 kW 

[0 042] (Sfetfe0!l4 ) JClfett 3 i IU»©5Efffir, tfi 
^tt^FeiOj = 6 5iao 1%, MnO=17mol 30 

ZnO= 1 8mo l%#»&sfc»>, ZrO^O. 0 
5fit%, CaOiSiO,#(*4)(Mift5J:^ 3*5 



ft©C aOiSi O.fifcfc^-Cfc 8 0 'Ct?g/J^*^ 

[0 04 3] 
[St4] 





0 


0.003 


0.005 


OlOJ 


0.1 


0.2 


0.3 


CaO ^Jnfi 


0 


1580 


1270 


1020 


860 


780 


050 


620 




o.os 


1250 


870 


550 


320 


450 


570 


590 


GrtJO 


0.05 


1080 


570 


280 


180 


210 


300 


500 




0.1 


950 


400 


180 


120 


150 


220 


380 




0.2 


940 


440 


210 


140 


170 


280 


480 




0.5 


1020 


480 


280 


180 


230 


320 


550 




0.6 


1120 


580 


450 


470 


490 


5B0 


770 



[0 04 4] HJfe<?!l2© (&3) tejTCF (84) *J±$$ 

aOiS i O l KO*&9&HdttfCtfl/C, SkCCZ 

feitiSaa«*©ffit», O. OS^CaO^ 
0. 5ii«, O. 005^S iO^O. 2wt%® 

MHrtKSf-rsz r o.oasd&n**. e^»^©*6*tii*' 



[0045] (%tt9t 5 ) nsfiCT i tumic mmtw 

Fe I 0 3 = 65. 5mol%, MnO=17. 5mol 
Z nO = 1 7m o 19fi<bftDv ^tfa**>3 0 O g 

& a a J: 9 tc^ti^n© we u , * s mc x 
m&i ommm&mwv. «e«s#fc. £©«£»** 

8 0 0 *Ct? 2 Bf m££&riHBJ& Istctk, C a 0** 0 . 1 
SfiJ*, SiO,J&«0. 0 2«e%ife!5. ZrO„ H 
50 fO„ Ta,0 Sl CfiOi, MoOj, WO,, A1»0 



13 

3 , Ga 2 O a , ln,0 3 , Ge0 2 , Sn0 2 , Sb 

2 0 3 . B i zO,3&s (*5) CaCO 
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8 0 °C^Cffi/Nii£^ U C k W/m 3 CD 

[0047] 
[*5] 





n 


0 005 




0 1 


0 9 


0 B 


0 B 




270 


260 


180 


160 


120 


160 


280 


KfQa 


270 


250 


210 


180 


130 


200 


350 


TaaGte 


270 


260 


180 


170 


120 


170 


320 




270 


280 


220 


210 


160 


220 


390 


MoQs 


270 


260 


240 


160 


180 


210 


420 


wo* 


270 


250 


230 


190 


170 


200 


380 




270 


270 


220 


200 


150 


190 


380 


GazQs 


270 


250 


180 


170 


130 


170 


360 


InaOa 


270 


270 


190 


140 


160 


190 


370 


GeOe 


270 


250 


180 


140 


100 


160 


330 


Snfe 


270 


260 


220 


190 


170 


230 


380 


SteO? 


270 


260 


190 


180 


190 


220 


340 




270 


270 


200 


190 


160 


240 


380 



[0 04 8] («5) J:*5^6^ttJ:5tC, CaO£S 
i O^fr&mmtt:^ £8tCZrO z . HfO„ T 
a 2 O s , Cr 2 0 3 . MoOj, WO a , A1 2 0 3 , Ga 2 
O dx In a O a , GeOi, Sn0 2 , Sb 2 0=,. Bi z O 

mm~c i o o kf/m 3 t&ms&ev&'oit. 

[0049] *fcCft6*Wli!t»*fflC*fc«WC>5 fe. 

**>«awfei:ao]fcjp»w (o. icfci*o. 2« 

Si OHfrHS^&^ct**:. 
[0 05 0] GKGRfflT) SB»«1 iWKOSttT, F 
e 2 0 3 , MnC0 3 , Z n 0©&©**JBI\ Cti6<Z> 
jHfltttWF e 2 0, = 6 3mo 1%, MnO-2 
Omol^ ZnO=17mol%i^^ -&fff*S# 
3 0 0gitt*J:9(c*Wh(«b. entente, 



«fift«S*K*WCaO#0. llf%, SiO 
2 £*0. 0 211%, Ta,O.**0. 0 5fi*%iftS 
£5 0^ CaC0 3 iSi0 2 iTa : 0 5 %ffiiJ3ll^ 

8 0 0-1 20 0 a C©&Stt"C2 BfiH^ 

^cfiMLfcfit jwer l o - 2 oa? 

[0 0 5 1 ] C&l&MffifcVC* ijry tr— jVTJbawV© 
5S*%*^SSt* 1 0MM%m%-. 3 0 #©-fc4l^«jt 

as-arrjt»L, -w^mmhim, i2oo 4 cti 

mtc a *fcH«0#£-C* Ta.OjW, m»P^M^ 

40 Eom^i^H^tcJ:?), i!^#©¥^»»Kta«:W 
ffiLfc 0 39ll«2 iH«©5SjS-e. SWJHteJ: 

[0 05 2] 
[«6] 
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«fH¥6- 1 2 0 0 2 2 
16 



No 




X, 


'C 


m 

Kg/CB 2 


g/cm 3 




kff/m 3 


Ta 

■mm 


SI 

it 


j 1 




900 


1200 


500 


4.36 


3 


350 


— 


fcfc 


2 


mm 


900 


1200 


500 


4.38 


3 


220 


>I0 


SI 


3 


mm 


1000 


1200 


500 


4.30 


3 


210 


10 


m 


4 


ftasis 


1100 


1200 


500 


4.21 


4 


250 


6 


si 


5 




12C0 


1200 


500 


3.99 


4 


480 


4 


it 


8 




1200 


1200 


1500 


4.20 


4 


320 


4 


It 


7 




900 


1200 


500 


4.89 


3 


180 


>30 


n 


8 


mm 


1000 


1200 


500 


4.35 


3 


230 


>I0 




9 


mm 


1100 


120D 


500 


4.17 


4 


260 


>I0 




10 


mm 


1200 


1200 


500 


3.87 


3 


470 


>I0 





[0053] (^6) £.vwfrK£'?ic> mmm<Di>(o 

ft, i5c4». ttffi*&g*S4. 5 g/cm>*v$©tmi 0 

[0 0 54] <%Mtff 8 ) mm 7 £ SiJj£tb*5 
Fe 1 0 3 = 65mo 1%, MnO=22iol%> Zn 
O^iamol^i&fJ, CaO^O. 111%, Si 
O a #0. 0 211%, Ta ; O s *50. 0 5H%i/<c 
S^SCC, CaCOjiSiOjiTaiOs^IJDLfcl 

ss&£, 1 2 o o -c - 5 ms^!&-c, mam 1 ©#hm * 



*-e*«u «as**»fc. *fciaiate>3SrffiT. Ta 2 o s 
*ifc#as«cj: o wo a l/c >; > awff Kov»r , mm 

7) KiL/fc, 
[0 05 5] 
[&7] 







m& 




m 


mm 


fflk 




Ta 


SI 


No 




•c 




Kg/cnt* 


g/cm 3 


MU 


kW/m 3 


SSEtt 


jt 


1 




900 


1200 


500 


4.65 


4 


250 




it 


2 


«i 


900 


1200 


500 


4.70 


4 


120 


>10 


m 


3 




1000 


1200 


500 


4.68 


4 


150 


9 




4 




1100 


1200 


500 


4.65 


5 


170 


5 


* 


5 




1200 


1200 


500 


4.57 


5 


310 


3 


it 


6 


fSfefciij 


1200 


1200 


1500 


4.62 


5 


320 


3 


it 


7 




900 


1200 


500 


4.65 


4 


150 


>10 


m 


8 


mm 


1000 


1200 


500 


4.61 


4 


ISO 


>10 


m 


9 


mm 


1100 


1200 


500 


4.65 


5 


140 


>10 


m 


10 


mm 


1200 


1200 


500 


4.45 


4 


200 


>10 


m 



[0 0 5 6] (^7) Jctl^ft^^CC, mm(D&<D 
tctk^ Ta a O,Kj:t), J:«?ffi««M*ftr***» T 
a«RfcfoS« 5 «T©*^tCtt*©»*;W*«tCffi* b 
fc. &4j. g^g^KAH . 5 g/cm 3 *Ji©^l 0 
TU, TaflKJ:b&«5Jia±t?*-art. g=FiW»*r-* 

[0 057] (SSiS0!l9 ) 3StfcW2 ira»©*j*X?, ffl 
WFe i O J = 64mo 1%, MnO=2 1mol 
%, ZnO=l 5mo l^ift?), CaOSrO. Ill 
SiO,S0. 0 211%, GeO 2 *0. 0 511 



[0 05 8] SfclSl^K. ia^SFe 1 0 ! = 6 4mo 
1%, Mn0^16mol%, Z n O = 2 1 m o 1 %t 
CaOSO. imS.%, S iO^O. 0 ZMM 

%, Geo^o. 0 5«as<4asaaisrj8anu&® 

[0 05 9] i!ii!i5Fe I 0 ! = 5 2nio 

50 1%, MnO=38mol%, ZnO=10mol%i 
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U CaO£0. imm%, SiO,40. 02MM. 

zkft-t-m&w c c >* \tn i> in. c ti f> <D<gmw<Dm$m 

[0 06 0] &m$i*. &8t4. 6 3g/cm J t, 8 0 

(b)«> ffiR4. 5 9g/cm J ^ 1 0 0 "CCiEMffl* 
fi^SKSrl^ )Mi£:ffi«2 3 0 kW/m'CD*^ 
n a a©^ffiam»*ttT*)6„ — ^*feffi<*Cc)W. ^ffi *10 [g|8] 



(10) 6- 1 20022 

18 

*4. 55g/cm 3 ^ 6 0 "CKm^&hS^^^ 

[0061] cti%<D3WM<Dt®&it^~Ci -eti-en 

B • f = 5 0 (raT • MH z ) t-gi&S^frtlft 
Lfc. 

[0 06 2] 







Wf^DW^mi (kW/m 3 ) 


(mT) 


(MHz) 


a 


b 


c 


2 5 0 


0. 2 


7 0 5 0 


6 7 0 0 


2 3 2 0 


] 6 7 


0. 3 


10 7 0 


12 7 0 


13 6 0 


1 0 0 


0. 5 


3 8 0 


4 8 0 


9 1 0 


5 0 


1 


1 0 0 


2 3 0 


8 5 0 


2 5 


2 


1 4 0 


2 0 0 


10 7 0 


1 0 


5 


2 8 0 


3 2 0 


119 0 


5 


1 0 


5 6 0 


3 3 0 





[0 06 3] (*8) J: 9 5 
l^mtO. 5 — 2MHz#®fJife5S&/h£&-&„ Ca) 
(b><bCG)*it$^S£. 30 0 kHzJyjir'*^CD 
^ifete(aHb)J&*OT!j£&-5, <> L/#>1,&#6 1 0MHz 

[0 064] &KCft6<S>»9iH*<t:*). ^n-e'nESaiK 



(IS 9) K^Ofc. 
[0 06 5] 
[«9] 



a 



(MHz) 



(mT) 



1 0 0 



1 0 0 



i 



2 1 
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[0 06 6 ] (*9) JzK>WZ>1I>r££'>IZ.. hz>>X<D 

V tcy * f- tm Ca ) £ « (b ) £ JS l*fc«a[|£& 
K±l?#ii>£c< . 5 0mT-C2MHzST3t^iffltt 

Tttfflt5©*i- HS^T?* -£>©"?, (318) ©ifeSkfc!) 
5MHz S-Cffi^Hj^i^iL^n-S. Ufr U&i&Sib. 2 
MH zfiLh©.* -/ » ^^^WRHtHIKWcaBfeSJJtt^t- 

[0 067] JBl±«t>tt*J: *) . m$tVtc7 x7^I-Sll 
4#t»fc;W»*>^HilBR*il 0 0 kHz -2 MHz 



Cm fP«B- 1 20022 
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[0 068] 

t\ Fe^^eimol %KU:6 7 m o 1 %WT. M 
nOJ3mol%«±3 6molWiT, ZnO*30 
m o 1 %fe(T^r L- v *>oBIBS» ilTCaO40. 0 
5*S%fet_hO. 5SS%JjrF*s±t>'S i O 2 £0. 0 
0 5 m&%VL±. 0 . 2 mm%£J.T*'J>tj: < <t fealfL fc 

«j£©ftiMt©ii>tt w» t> © i r -s c t ffin ft mm *» & 



C72)*»jl!* E# 



